SUMMARY P-Amino-benzoic acid (PABA) is split specifically by pancreatic chymotrypsin from the synthetic tripeptide N-benzoyl-L-tyrosyl-PABA. The urinary excretion of absorbed PABA serves as an index for exocrine pancreatic function. The peptide (0.015 g/kg) was administered orally to 20 controls (aged between 5 months and 16 years), 6 patients with exocrine pancreatic insufficiency caused by cystic fibrosis (CF), and 9 newborn infants. In the controls the mean 6-hour PABA recovery was 58 5% (±11 2 SD). Recovery in patients with CF was lower (P<0 001) with no overlap. In newborn infants the mean 6-hour PABA recovery was 23 4 (±17*7 SD); overlapping in 3 instances with the results in CF patients. This simple, noninvasive test thus appears promising and merits further investigation in younger infants, especially newborns.
Existing procedures for evaluating exocrine pancreatic function in infants and children are either invasive and complicated, or inaccurate. The Lundh test and the pancreozymin-secretin test (Hadorn et al., 1968) are reliable, but long and tedious, so that neither is commonly used in clinical routine practice. The gelatin test and the chymotrypsin assay for faeces are simple to perform, but do not always give accurate results. A new pancreatic function test tested in animals and in adult patients has given promising results (Imondi et al., 1972; Gyr et al., 1975 Gyr et al., , 1976 ; Arvanitakis and Greenberger, 1976 ).
The test is based on the oral administration of the synthetic tripeptide N-benzoyl-L-tyrosyl-Paminobenzoic acid. P-Aminobenzoic acid (PABA) is specifically split from the N-benzoyl-L-tyrosyl peptide in the small bowel by pancreatic chymotrypsin. After absorption from the gut and conjugation in the liver, PABA is excreted in the urine, and the amount of PABA excreted during a certain time serves as an index for chymotrypsin activity and, thus indirectly, also for exocrine pancreatic function. We examined the applicability of this PABA test in healthy children, in normal newborn infants, and in children with pancreatic insufficiency.
Methods
Three groups of children were studied. None received drugs containing PABA-derivatives.
Controls. 20 children (8 girls and 12 boys) aged Received 23 December 1977 between 5 months and 16 years (mean 8 01 years) were tested. These children were in hospital for various disorders, other than gastrointestinal and renal, and were thriving normally.
Newborn infants. 9 healthy newborn infants (4 girls and 5 boys) aged between 4 and 21 days (mean 8 2 days) were tested. None had any evidence ofdigestive, absorptive, or renal disorder and each was gaining weight normally.
Patients with exocrine pancreatic insufficiency (PI). 6 children (3 girls and 3 boys) aged between 7 weeks and 15 years (mean 6 5 years) with documented PI caused by cystic fibrosis (CF) were studied. Administration of pancreatic enzymes in these patients was discontinued 5 days before the test.
The PABA test with analysis of faecal chymotrypsin activity was applied to 19 of these children (7 controls, 7 newborn infants, and 5 CF patients).
Procedure PABA test. The peptide was administered together with a normal breakfast or morning bottle feed; older children were encouraged to drink abundantly to ensure sufficient diuresis. One urine sample was collected before the test from the first 15 subjects to check for possible interfering aromatic amines. As the values found were negligible throughout this procedure was then discontinued.
After ingestion of the peptide, urine was collected during 4 consecutive 2-hour periods. The children were allowed to drink and eat as usual during the test period.
The amount ofpeptide given, based on the 1 g dose used for adults (Arvanitakis and Greenberger 1976; Gyr et al., 1976) , was 0 015 g/kg (1 g peptide corresponding to 0 32 g PABA) (kindly supplied by the Chemical Research Department, Hoffmann-La Roche Co., Basel, Switzerland.) Chemical analysis of the peptide is described by Gyr et al. (1976) . The concentration of PABA in the urine was determined by the method of Bratton and Marshall for aromatic amines, modified by Smith et al. (1945) . PABA recovery was expressed as a percentage of the amount ingested. Faecal chymotrypsin activity. Stool samples were collected on the same day, immediately before or after the PABA test, and determined by the method of Haverback et al. (1963) .
Student's t tests were performed to compare the results in the different groups.
Results
Controls. PABA recovery increased steadily in the 4 consecutive 2-hour periods. The mean cumulative 8-hour recovery (68 6 % ± 12 3 SD) was higher (P<0 '01) than the mean cumulative 6-hour recovery (58 -5 + 11 * 2 %). The coefficient of variation was 48 % after 2 hours, 41 % after 4 hours, and 19 % after 6 hours. After 6 hours the value remained practically constant (8 hours, 18 %). A 6-hour collection seems therefore to be sufficient. The lower limit of normal (-2 SD) for the 6-hour period wasI36 % of the ingested PABA dose (Fig. 1). W Fig. 1 6-hour PABA recovery in urine in three groups of infants and children.
CF Patients. The mean 6-hour (5 5 ± 5.30/3) and the mean 8-hour recovery (7 * 3 ± 7 * 5 Y.) were both lower than that of the controls (P<0 001) with no overlap between the two groups (Fig. 1) .
Newborn infants. The mean 6-hour recovery (23 * 4 ± 17 7%) and the mean 8-hour recovery (33 7 ± 26 2%) were both lower than that of the controls (P<0 00I). The coefficient of variation was 76% and 78 % respectively for the 6-hour and the 8-hour recoveries. For 8 of the infants the 6-hour recovery and for 7 infants the 8-hour recovery was very much less than the lower limit (mean -2 SD) of normal in the controls. The 6-hour and the 8-hour recoveries overlapped in 4 instances and 3 instances respectively with those of the CF patients (Fig. 1) .
Comparison with chymotrypsin excretion in the faeces. Fig. 2 shows the results of the PABA test and the chymotrypsin excretion for 19 subjects. 6 of the 7 controls subjected to analyses had normal chymotrypsin activities (>31 IU/g faeces). One subject had a low but not clearly pathological chymotrypsin activity (I5 6 IU/g faeces) but a normal (72%) PABA recovery. All CF patients had an abnormally low chymotrypsin activity (<6 IU/g faeces). In 4 newborn infants the chymotrypsin activity was normal (>31 IU/g faeces). The remaining 3 infants gave lower values (6-30 IU/g faeces), but none was A CF patients; * newborn infants; 0 controls. PABA screening test for exocrine pancreatic function in infants and children 641 below 6 IU/g, the lower limit of normal in our laboratory.
Discussion
The results of this preliminary study show that the PABA test is useful in the diagnosis of severe pancreatic insufficiency in children over 5 months. The PABA recovery in children with pancreatic insufficiency in CF differs greatly from that of the controls, with no overlap. The faecal chymotrypsin activity was consistently abnormal in CF patients, and (with one exception) normal in the controls. These results correspond with the observations made in adult patients with severe pancreatic insufficiency (Arvanitakis and Greenberger, 1976; Gyretal., 1976) .
In the latter the PABA recovery correlated well with the results of secretin cholecystoinin-pancreozymin tests and the Lundh test (Gyr et al., 1976) .
The results in the group of healthy newborn infants differed significantly from the controls. The mean PABA recovery was lower than in controls, but the variation was large. 4 infants showed low 6-hour recoveries in the range of the CF patients; two of them had in addition relatively low faecal chymotrypsin activities (13 *8 and 24 6 IU/g faeces).
Similar low values are however quite common in this age group (unpublished data The PABA test performed as described (one 6-hour urine collection, normal feeding throughout the period of urine collection) proved to be simple and suitable for an outpatient procedure. The simplifications introduced did not reduce its reliability. Comparison of our results in children with those in adults for the 6-hour recovery (Gyr et al., 1976) and for the 8-hour recovery (Arvanitakis and Greenberger, 1976) 
